EXPRESS MAIL CeRTIFICA'if, 



\ heiBby&riffy thaf on t^a date indica^i abovs, this i^per 
fee was dai^s^ted wjtfi the U.S. Posis? Service i tliat it^ 
addressac^ for Mw^vj to te Assistant Gommlssioiier fer 



APPUCATION OF CARBONVL COMPOUNDS IN THE PROCESS OF 
TAiN'NiNG HIDES 

The present invention dcscrftcs the application of carboayl couopound^ m the 
process of tanning hides. 

Speaally^ this invention describes the applicatioa of hydroxy ketones in the 
process of ur.nmg hides. 

The selcaed a-hydroxy ketonic compounds pxrscut a general formula ss (I) 



CO 

iO where R may be u linear or ramified alfcy! groop or even aromaiic group and R' and 

may be hydrogw, linear or ranufifed alkyl or even aromatic, as, for example, ^ «= H 
and R -CH^ CH> or, preferentially, R' R^ ^ H and R -CHi. 

The selected p-hydroxy keiomc compounds pieseat a general formula as (Di): 



whore R may he a linear or num&cd altgrl gnnip or oven arcxtxsadc group and R^; R' and 
may be hydrageia, linear or tanked altgrl or even aromaxic; as, fin- cacaa^Ie, R, R^ and 
Ip 5^^-CH3andR?^E5,of;prefcr«itiaHy^J^ 

In this taventiois, rejEexr«d carbooyi conqpounds may be used iti an 
20 mucous solution, in concentratioas varymg ftom 0,1% tO! its pure slates, Uiat is, 100%, or 
yet in mixtures wiih other orgataceompouzids vx as *^"^ntt^ 

The hide is wmposed <5f proteins, fipids, glyddea; mineral $ait$, iwaer etc.-; 
collagen is the most important pmtdn, from the poto of view of the tamer (Reference: 
A. White and collaborators, *i?riaaples of Biochemistry", 5^ Ed. p.l40), 

25 Collagen reacts with tanning agents, origmatiug leather; therefbrev the tautuag 

process is one of the essential opearacdons in the process of produdi^ leather. 

Tanning, throu]^ a pbcaomenim of tedcuiatton, inhenot to die i^ieat used* 
transforms the lude imo a stable and zion--puti^<aUe mateiial. 



To produce leathers thai resist the rctracdou test, tradttioiiaJ pmcessc* use 2% to 
2.5% of chrome oxide (CraOj); geneially. the leaiber will be tanned when about 3.5% of 
Cr^Oi are incorporated into the hide. 

Chrome sabs adequate for nontially tanxung are the chrome (HI) sslt&, as^ for 
example, chrome (HI) sulfate or basic chiome (UI) sul&ie [Ct<;0H)S04; 33% basicity in 
Schrolcmmer degrees] (Reference: EHobiacldL Tfidcs and Leathers'*, 2*" Edition, 1989) 
containing 25% to 26% of CraOj, 

In the traditional processes, only 7ty% to 80% of chrome oxide available in the 
tanning bath is used. 

TherefoitJ, in traditional proce$ses, to the bach us*d for dtronuf unning. a residue 
of chrome oxide is lea, with a large impact on the environinent, r^uirins great cffoit on 
the part of the tanning companies, to treat the effluents. 

For example, the 20% to 30% of the unabsorfacd chrome oxide leaves a chrome 
residue in the tanning baifa ihai may reach 1% (10 g of CtiOj/Iiter of bath). 

The chrome (Itl) compounds are not damaging to plants and animals, specially in 
neutr^ conditions, where they are insoluble, but iiitemational standards have imposed 
low limits for chrome <IID and other heavy metals in water and air. (Reference; 
Ullmann's Encyclopedia (^Indositial Chemistry^ VoL Al5, p. 269). 

In this aspect, efforts have been made attcnqmng to lower the residual chrome in 
the tanning baths, by the change in process conditiQufi or by the ase of auxjBary chemical 
products, not only due to ecological and environmcntBl aspects but also fbr economy tn 
the use of chemical reagents. 

As is amply described b Htaamre, the increase in pH or tenaperature of the 
tanning bath above the values used in tt^onal processes results in a better usage of the 
chrome batfu 

However, the increase in pH or tempBtalurc of tiie batfi causes a larger 
astfingency of the chrome tanning agent, resuiling in the pmducdon of leaihen? of 
inferior quaUty, as compared to thai obtained in txacfitional processes, besides of lower 
yield and loss of area. 

The use of auxiliary chemical producis^ with the aim of increasing absorption of 
chrome from the bath has also been amply described, in Ihetaitms. 

For example, it is described in rhc American pat^ U,S,l». 4,042,321 a process of 



chrome tanning with a higher dirome absorptioa from the taiming batK where the hide is 
pre-ianned with chrome (m) salts, after pickling. 

After ihc pre-tanning, the hide is tanned with a fnixture of chiome (III) salt, 
binding acid agents, for example, doiamiie* magnesium oxide md caiixsnatc or 
bicarbonate of alkaline and alkaline terrous meuis and di-^ and tncarboxyisc aromatic 
acids, as for cxsunpic, phthaHc, tsapbthalic^ succinic and sixmtar adds, and tbeir salts or 
anhydrides. 

In the Amctican patent U.S.P. 4,71S,S61. it is described that a hig^ absorption 
ofchrome^ from the tanning bath, is leached when the ludes, after the pidding stage* arc 
pre-treated, before tamung, mth compotinds of the cajboxyUc ac:d<«ldeb^e type or 
carboxylic acid-ketotie type, such aa |^vic aldel^de^ pynrao add and glyoxyltc acid 
and then tanned, 

A better absoiprion of cbiome Shorn the tacntng bath is abo described in Ae 
American patent U.S,P. 4,97S^ei, v^ere the hides are pre-trcated before tanning, by the 
addiiion of carboxyh'c acid^aldebyde or acad-ketone compounds in the pickling bath 
itself, as for example, glyoxylic acid and tanned in the conventional maftner with a 
mixture of chrome (III) salt, acid banding agents and di- or tricarboxylic aromatic acids. 

These processes, in spite of preseming r better utage of the dironxe fix)in the 
tanning baih« do not diminaic the pidding stage; it is necessary to nuse the tanning bath 
pH» increasing its basichy for the fixation of the chrome in the Hde, 

In the present iaventioit, ^ pre-treatment of the ludes vrith iht described 
caibcn^He compounds, prefitrendaily hydrojcy Icetones and, still better, p-hydroxy 
k^ones, that present advantages^ if compared to the carboxylic acid-aldehyde compounds 
and cdrboxyfic acid«kctone compouzids Since, besides pnspitiating % fai^ier absorpdon of 
the chrome ftom the ba&, its also diiqieose the pt«vious use of the {oddlHt^ stage. 

The fecycliag of the taoning bath, as exemiiMfied is the American patent U.S.P. 
4,042^321 has been su^ested as a to inczease the absofptioQ of the dbrome saica^ 
diminiaiut^ the treatment of efflueiss. However^ diis process of rec^cSng ^ bach is 
compi i cated, due to the large aocumulation of salt anil fiber lesidues, 

Accorrimg to ^ ptesent invemicai, the pre-tteatmnt of the hides whh the 
caibonyi compoimds (I) and CIX) describee^ besides of propittaring a hi^er absOTptioa of 
the chrome finom tiic bath^ iKspense the pfevtotis use of the pickiiag stages In tfiis 
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the laaniag bath, by not coniaining salt, caa be recycled after sdrapie elimination of 
the fibers, through filtration* 

The Step of ba&ification in ifie chrome tanning pix>ccss can cause stains in the 
leather, in the case of quick additions of the basifying agent or iaiger doses than 
5 necessary; ic is. therefore, always sk problematic sta^e, thai should be made with care 
and aticntian. 

The hides, after deliming, bating and the pre-treaimcui with the carbonyl 
compounds (I) and (II) described in this iiKventxon, piopitiats a higher absorption of 
the chrome from the barh^ dispense the previous vsb, of the {adding stage and the 

10 addition of che chrome salt can be made at a pH in the range of 4 to 6, After the 
normal chrome tanning time, the pH of the bath end<; up ai the range of 3,8 to 4-1; no 
correciion of basicity is needed, 

A larger exhaustion of the d^rome bath is also described in the European parents 
EP 0 822 263 and Brazilian patents PI 96.34-19-0 A and PI 9702025-7 A, by Oie use 

J 5 of 3 water soJuiion of stabilized aldehydes, niore specifically, 3-bydroxyl batanal 
(aldol). 

DE-A-402 545 discloses a process for tanning hides in which aldehydes are 

used. 

However^ aldehydes in general ate extremely toxic and have a small limit of 
20 exposition, as for example, 2'hydrQxyl batanal (aldc^l), whose LD^ is 2180 mg/kg 
(naicfi. oral) (Reference: HX- Chnstensen, Toxic Substances, Editzon 1974^ p,l66). 

Aldol, particularly, frequefidy contains crottsnaldehyde as an impurity (2* 
butenal), which is lacrimator, extremely irritant to the eyes ({lefeFencei Merck Index 
9*^ Edition, p. 338), with an extr«inely low exposition: Tl-V-TWA = 2mg/kg 
25 (Refcrencei Compendium of Safety Data Sheets for Research and Industrial 
Chemicals* p, 427). 

The aldol characteristics described previously make this product extremely 
difficuir to be handled in the tanning plants. Besides dus. the hides treated wiih aldol 
acquire, an intense and suffocating residual odor- 

30 The present invention describes the application of carboftyl compounds* such as 

hydroxy ketones and. preferentially, p-hydroxy ketones, where the hides, before the 
chrorne tanning process or tanning process, with or widiout jrickling, are pie-treated 
with ttie carbonyl product, at to 30%, preferentially 0.5% to I09b and, better 
still, 1 % to 5^ of weights in reladisn to the weight of the htde$. 

35 The hides^ pre-treatcd with the catrbonyl oonrpomids of general structure (I) and 

(D), are prepared for the process to proiktce the "Wet Bloe'' leathe«8« and may also be 



pns-trcaicd by the pfocess dcscrilacd in this mveation to be used for the "Wtt White" 
manufactufing process or for vegetal tanning with tannins, aiming he roanufactuie of sole 
leather. 

The carbonyl compounds issed in this invention are pieferentially P*hydroxy 
ketones, added into the water taiming bath hset£ in their pure form or in tnixtore with 
inen compounds, preferentially pure or fn a water solution The subsequent chrome 
tanning treatment is made in the traditional tnanner, tising the conunerdaJly available 
chrome (III) salts, such as basic chraxne sulfate; the pr&-treainieat using the carbonyl 
compounds, described in this invention permits a larger sibsorption of the chrome, with a 
consequent diminishing of residual chrome in the bath. 

In the classic tanning process^ the hides are previously snbmhied to a pickling 
baih with a pH = 2.5 to 3.0 and the tanniftg bath having, for ocample, the fbllowing bath 
weight/hide weight composition: ,70% to 100% water, 2% to 5% sodium chloride (salt) 
and 2 5% to 3 .0% chrome (HI) oxide. 

Under the conditions of low pH, the afiinity of ttie chrome salts for the protein, 
coUagcn, is minimal^ and so the penetration of the tanning agent occurs, 

Ader penetration of the chrome into the hide, the gradual elevation of the pH (for 
ex,, 3 S to 4.0) provokes a reaction bcrweea the |Hiotdns and the chrome salts. 

The carbonyl compounds described in tins inventton leact vnsh the free amino 
groups of the polypeptydic chain of the oAageiL 

In fiinction of 4ds reaction, the ne^r bond fbrmed in the polypqnydic di&in alters 
the isoeleciric point, pH ^ere there is no migration (rf* a dipolar ion when submitted to 
an electric field, to values lower than the isoeleotric point of the collagen. 

This new isoelectiic point of the po^ppcptydic chain permits a greater ionization 
of the cafhoxyts at a higher pH, aUowiog a higher leactivhy and penetration of the 
chrnme salts into lite hide^ 

Due to this pioperty^ the hides sfier the steps of definung and bating^ can be pre- 
treated with the carbonyl cotnpouads described in tins invention and are prepared fisr 
tanning with chrome salts or tamun. ym&L the complete dtminatian of pictding, the 
ba^fication step and with a larger exhausdon of the chrome bath; the cesidual chrome in 
the process of this invention can reach Icvds as low as 0,02% tO 0.05% of chrome. 

In addition to the environnienta! impacts occasioned by the larger exhaustion of 



the chrome bath when treating the hides with the carbony! products described in this 
"mvention, the elimtoaiion of the piddiag stqp still pemiits a largs raduaiop af the 
polluting toad coming from the residues of suifuxic acid and the soiSum dilonde used in 
the pickling stage. 

As a consequence, the appKcanon of the csrfaonyi products described in this 
invention for the tanning hides reduces the tise of cheitiieai iiqnns and reduces the 
canning processing time, consequently giving a gain in productjvity. 

The caibonyl cottq»und$ of general sttucture a> aad (0) described in this 
invention, pFefereotially a^Iqrdroxy ketones sod more prefereonally^ fl-bydtaxy ketones, 
besides of reacting with the amiiu) gieiq>s of aw collagen, as described prwnoiisly. confer 
an additional advantage, since the hydioj«yl groups are cap^ie of bonding to deiennined 
groups of the polypeptydic chain by hydrogen bond. 

This property, one of the characteiisttos of the tanmns, ts desired as the 
probable niechanisTO operating in the vegetal tanning process, -with tannin (Reference: E. 
Hotnacki, "^des and Leathers", 2"* Edidon, 1989}. 

The petitioner discovered thai the use of carbonyl proAicts in the l»dc tanning 
process described in this invention, pr^^erentiaiiy hydnncy Icetooes and even better, ^ 
hydroxy ketones, presents targe advantages when conpated to the use of the water 
solution of stabilizftd aldehydes, more spedfieaHy. 3-hydroxy! butanat (aldol). since they 
are easy to handle, having, in general, a pkassm odor and tiot leavioK a nsidua! odor in 
the hides, after pre-tanning and tanning vrftb cfarome or tmnin. 

The process, according to this invendoH, can be niusBSied by tile eicati^les 
below, where ail the products are added in pereentages in produa weightfliide weight, 
except if otherwise specified. The examples beiow are maciy illustrative, and should tux 
be taken as a limitation ctibs ia^^on. 

EXAMPLE 1 

The hides, divided to 3-4 can (37 kg) arc first washed st the tempeianini of 3S*C to 3-7*0 
for 20 minutes, m a tttmiag drum containing 200% of water and 0.2% of anunoniuni 
sulfate, based on the weight of the hides. The dnmi ts drained and tbe hides at« ddliacd 
for Z houjs, adding 1.7% of ammonium solfete, 0.5% of a non-swelBng oiBaiuc acid and 
1% of sodhtm bissulftte. Add 0.15% of « oommerctal pimeolytte cnasnne (for ot: 
"Lipose S^. At the cod of these opentioos, die eitisa sectmn of flte Jt^ is colorless to 



phcnolphthalein Add 0.2% of an anionic icnsoactive agcni and 0.3% of formic acid. Run 
the drum for 1 hour. After this ttme, the baii has a pH " 5 and the cross section of the 
hide a pH = 5 to 7. Add 0. 1% of formic acxd, mn the dxim fbt 40 minutes^ diain the bath 
auad wash the hides 3 times for 10 minutes, wiih water at ambient lemperaturB. At the end 
of this operation, the pH of the cro$s sccnon of the hide is aiound 5*5, Add 40% of wa(er« 
0,2% of formic acid, 3% of the caffaonyl compoun4 diacetone alcohol and run for Z 
hours. Add 6% of a commerciai chrome salt. In two poutons, for e)camp]e, basic chrome 
wtfatc with 33% basicity and 25% to 26% dtrome oxide (III) and run for 13 bounr. The 
final temperature of the bath is 40*C to 42''C and ihe final pH is 3.8 to 4.0. 

After tbe prroedure of usual Hni^hing, the leathers bbuined are soft, presenting a 
smooth and fine surface and uniform dying. 

EXAMPLE2 

The bides, di^dded into 36. Kg lots, are washed for 20 nunutes in a tinning drum 
containing 200% of \i^ater and 0.2% of ararttonium sulfate. Drain the bath, add 0.3% of a 
teasoactive agent (for ex.: "TazdOTi Grccn")^ 1.5% of axrnnoniwn sul&e, 0.5% of an 
organic acid, IV* of sodium bisulfate and run for 1 hour. At The end of this time, the pH 
of the bath is around 7.5 to 8 and tlic cross section of the hide docs not still turn rcd^ with 
phenolphthalein. Add 0.05% of "Liposc S" and nin for 10 minutes (badi pH = 7 to 7,5 
and the cross section of the hide has a pH of 7,0). Add 0,5% of fbrmic add. run for 30 
minutes^ drain tbe bath and wash the hides 3 times for 10 minutes ivith i^atcr at ambient 
temperature. Add 50% of wsier, 3% of the carbonyi compound, diacetone aleohol, (bath 
pH » 5.5 to 5-7) and mn fiar 2 hom. Add 6% of basic chroice sui&xe widi 33% basicity 
and 25% to 26% of chrome oxide (HI), in two p<ntion$ and itm fiir 13 bQUts. The 
temperdturft of the bath is in dte lange of 40°C;, pH ^ 3.S to 4.0 and the residud bath 
comains 0.04% of diromium. 

EXAMFtES 

The ludes, divided into 36 kg lots^ are washed fbr 20 odnutes iit aiannlng^dium 
Gomainios 200% of water and 0.2% of ammoauun sulfate. Drain the bath, add 0^% of a 
ten$oacrivc agent (for ex.: Tardon QrotsTX L5% of ammonium suifiue, 0J% of fijrmic 
acid* 1% of soditim bisulfate and run for I hour! AJt the tsid of this time, the pH of the 
bath is annrnd T5 to S and the cross secdon of the fdde is colorless to pbenolphthalein. 
Add 0. 05% of •Upose y and nm fi>r 10 mimxtcs (jJI of tbc baih = 7 to Z5 and the pH of 
the cross section of the hide = 7.0>. Add 0,5% of fonnic arid, tun for JO -minutes, drain 
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the bEih and wash the hides 3 limes for 10 tninutes. with water at ambient lempcraturc. 
Add 50% of water, 2Vq of the carbonyi compound diacetone alcohol (baih pH - 5,5 to 
6.0) and run for 2 hours Add 4% of basic chrome sulfite whh 33% basicity and 25% to 
26Vi> of chrome oxide (III), in two ponions and nm for 15 hours. The final temperature of 
5 the bath is in the range of 38^C to 40^ pH = 4.0 to 4.4 aiul the residual baih contains 
0.026% of chrome 

EXAMPLE4 

The hides, divided imo 26 kg lots, arc washed for ZO tninuies in a tacning drum 
coraaining 200% of water and 0.2% of ammoniuni sulfate. Drain the baih. add 0.3% of a 

10 tcnsoactivc agent (for ex.: "Pardon Green^ 1,5% of ammonium suifiKCr 03% of formic 
add, 1% of sodium bisulfaie and lun for I hour. At the end of this tiroe,'thc pH of the 
bath is around 7,5 to 8 and the cross secdoa of the hide does not tuni red, with 
phcnolphthalein. Add 0.Q5% of ^'Upose S"" and run for 10 minutes (pH of the bath 7 to 
7.5 and the pH of the cross section of the hide = 7.0). Add 0.45% of fbnnic add, nm for 

IS 30 minutes, drain the bath and wash the tedes 3 times fcr 10 minutes with water at 
ainbieni lempcrEtuie. Add 50% of water, 0A% of fojnmic acid, 2% of the carbonyi 
compound, diacetone alcohol (bath pH = 40 to 4.2) and run for 2 hotjis. Add 4% of basic 
chrome sulfate with 33% basicity and 25% to 26% ofcdttome oxide (HQ, in two portions 
and run for 13 hours, Tlie final tfsmperamre of the bath is in the range of 38*C to Ati*C, 

20 pH - 4.0 to 4.2 and the resaduai bath cofliaiBS 0.04% of chrome. 

EXAMPIE5 

One tfaouaand seven hundxed kg (1700 kg) of hide divuied, are {daced into a 
tenoin^ drum and washed for 20 nunmes with 200% of water and 0.2% of ammochxm 
sulfate. Drain the bath, add 1 .5% of ammomiaa sulfete^ 0,2% of a* tensoactive ssent (^dr 
25 ct: "Easapoa 0,5%offonnie acid, wanted 1:5 and 1% of sodium ifaiil&tc. Rim for 
30 mmutes. At die end of tlus nme^ the pH of the bath is ar^ 

section of Ae Inde is odorless to phmolphthaloa. Add 0.06% of •^man 100^ and tox for 
30 minutes. Add 0.5% of fonnxc acid dihxted 1:5 and run ^ 2 hours. A&er thk time, the 
pH of the bath and of the cross secdon of the Hde 5 to 5.5. Drain the bath and wash the 
30 hides 3 times for 1 0 minutes, with water at ambient temperature. 

Add 40% of wazcr» 0.1% of fbnmc achi and tun for 30 minutes (pH of the bath - 
4.3 to 4,5), Add 2% of the carbonyi compound, dSacctone alcohol and stm &r 2 hour^ 
(initial bath pH - 4 .5 and pH - 5, at the end). Add 4,5% of baric dirome suKaie wkh 
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33% basicity and 25% to 26% of cbrame oxJdc (111), in two portions, and mn for 8 hours. 
After this time, heat ihc bath to 45rC. Add 0.1% of a bacjericide (for 'Susan 30'*) 
and 0 3% of sodium formate and nin for 5 hours. The final pH of the b»tb is in the range 
of 3 .8 to 4 and the residual bath contams 0.08% of chrome. 
5 EXAMPLES 

Two thousand five hundred kg (2500 kg) of laminated, integral "gfupons', are 
placed into a tanning dnxm and cashed for 20 minutes with 200% of witter, 0.2% of 
ammoniuTn sulfate and 0,05% of **uftradcr SlOO". Dtaxn the bath, add 2% of ammoniuin 
sulfate, run fur 10 minutes, add 2% of amtnonhim sulfate, nan for 10 minuies, add 2% of 

iO sodium bisulfate, mn for 10 imnutes, add 0,5% of ats organic acid (for ex.: *^alplex 
MK^), diluted 3:5, 0,2% of 'Hihiadcr SlOO", 0.03% of a baaerial purge, nin for 30 
minutes. At the end of this time, the pH of the bath is snsund 7,0 to 7.2 sn6 the cross 
section of the hide is colorless to phenolphthalein. Add 0.3% of formic acid diluted 1:5 
and run for I hour. Add 0.1% of fbrniic add diluted 1:5 and mn for I hour. After this 

15 time, the pH of the bath = 5.5 and of the cross secrion of the hide 5,5 to 6.6. Drain the 
batli and wash the hides 3 times for lo minutes, with water at ambient temperature. Add 
40% of water, 3% of the caibonyl compound, diacctonc alcohol and run for 15 hours 
(initial bath pH =■ 5.7 to 5.8 and jgnal pH = 5). After the pre-treatxncnt ^ the carbonyl 
products described in this invention, the ludes are prepared for the noitnal vegetal 

20 tannine s^cnce with tannine, to manufacture sole leather. 

EXAMPLE? 

One thousand nine hundred kg (1900 kg) of 'gnipons' arc placed into a tanning 
drum and washed for IS minntes with 150% of water and 0J2% of ammonium sulfate. 
Drain the bath^ add 20% of water, 2% of ammonium sulfetc^ 1^% of sodium bisulfkte, 

25 0.1% of "^fiusapbn*', 0.6% of "Intetox*' and nm ibr 2 hours. 

At the end of this time, the pH of the bath is around 7-0 to 7.2 and the crtiss 
section of the hide is ooloriess to phenolphthaldn. Add 0,03% of bacterial purge, run for 
40 minutes and drain. Add 0.5H of fermio add diluted 1 :S and mn for 2 hours (bath pH 
- 5,4 to 5.5), Wash Ac hides twice for 10 mhiiites, wfth 150% of water at ambient 

30 tempetaiure. Add 20% of water, 0.15% of fonnio aoid and nm for 30 minutes (hath pH ^ 
4.1 to 4.2), Add 2% of the carbonyl cotqjound, dSaBCCone alcohol and ttm for 2 hours 
(imtial bath pH =^ 4,2 to 4.3 and final pH ^ 4.7 to 4,8). Add 2.5% of a synthetic 
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cQTTurxrcial raiinin, '^Ol% of 3. bacTericide and run for 3 hours. After the prc-treaiincnt, 
\v;ih the carbonyi produas described in ihis invention, the hidts arc prcparcti for the 
norrr^al vcj^etai tajin^ng sequence with tannins^ to mamufacrure sole leather. 

EXASAPUEZ 

One liiousand nint hundred kg (1900 kg) of *grupons* arc placed into a tanning 
druni ard washed for 15 mini:Jcs wirh ISC/q of water and 0,2% of ammonium suifcte 3i a 
leiT^persrjre of Drain the bath, add 20% of water, 2% of ammontum sulfite, 1 2% 
of sodium bisulute, 0 1% of '*etiSipon'\ 0.6% of *'ioicrt>x"' and run for 2 hours At ths 
end of :his time, the pH of tne bath is around 7.Q to 7.2 and the cross section of the hide 
is colorlcL^ lo phenolphthalcin. Add 0.03% of a bacterial ptarge, mn for 40 minutes and 
drain Add 0 5% of formic add diluted 1:5 and nm foi 2 hours (hath pH = 5,4 to 5.5) 
W&sh the hides twice for 10 minutes, with 150% of waicr a: ambient ismperauire Add 
20% of water, 0 15% of formiE acid snd nm for 30 minutes (bath pH - 4.1 "to 4.2) Add 
2% of the carbonyl compntind, diacetone alcohol and :un for 2 hours (Initial bath pH ^ 
4,2 to 4 3 and finHj pH = 4.7 to 4.BX Add 2.5% of a synthetic commercial tanrin, 0.01% 
of a bactericide and mn for 3 houxs (find bsth pH ^ a 9 to 5.0). Afier the pre-Ttair^ert 
wuh the carbcnyi products described in this invention, the hides arc prtpirtd for the 
normal vegetal tanning sequence with taimins, to manufacture sole leather. 

EXAMPLE? 

One thousand eight hundred kg (1800 leg) of 'gnipons' are placed into a tanmng 
drum and washed for 20 minutes with 150% of water and of ammonhim sulfate ai a 
teHiperaiure of 35*C. Drain the bath, add 20% of wster, 2% of ammonium sulfate, 1% of 
sodium bisulfite, 0.1% of "eusapan% 0.6% cf "iuten>x** and nm for 2 hours. At the end 
of this time, the pH of the baih is around 7.0 to 7.2 and the cross section of the hide is 
colorless to phenolphthalem. Add 0.03% of a bacterial purge, run fcr 40 mimiies and 
drain. Add 0.S% of formic arid diluted 1:5 and nm far 2 hours (bath pH = 4.7 to 4.8). 
Wash the hides twice for 15 minutes, with 150% of v^axer at ambient temperature. Add 
20% of water, 0.35% of formic acid and run for 30 minutes (bath pH =^ 4.1 to 4.2), Add 
2^<» of the carbonyl compoimd, diacetone alcohol and run for 2 hours (rnitifll bach pH ^ 
4.2 to 4,3 and final pH = 4.5 to 4 6). Add 3% of a sj-nthctic commercial tannin, 0.03% of 
a bactericide and mn for 3 hours (final bath pH =^4,S to 4.9). 



